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Langley Working Papers (LWP>), Masters and Doctoral Theses, and 
cor..pany reports are generally not available from STIF. In nearly all 
cases the supply is limited and copies have to be requested directly 
from i;»e authors. 



I. DUCT ACOUSTICS 


Some of the topics covered in this section are as follows 
Reciprocating Engine Mufflers 

Jet Engine Inlet and Discharge Duct Acoustic Liners 

Propagation in Flowing Ducts 

Liner Configurations and Materials 

Helmholtz Resonators 

Acoustic In^edance and Flow Resistance 

Measurements and Analyses 

Facilities and Test Equipment 



I . DUCT ACOUSTICS 


4 


Czarnecki, K. R.; and Davis* Don 0. » Jr.: Dynamometer-Stand Investigation 
of the Muffler Used In the Demonstration of Light-Airplane Noise 
Reduction. NACA TN 1688, October 1948. 

Davis, Don 0., Jr.; and Czarnecki, K. R. : Dynamometer-Stand Investigation 
of a Group of Mufflers. NACA TN 1838, March 1949. 

Davis, Don D. , Jr.; Stokes, George M.; Moore, Dewey; and Stevens, George 
L., Jr.: Theoretical and Experimental Investigation of Mufflers 
with Comments on Engine-Exhaust Muffler Design. NACA Report 1192, 

1954. 

Stokes, George M.; and Davis, Don D. , Jr.: Exhaust Mufflers as Applied 
to the Helicopter. Proceedings of NASA Conference on Helicopters, 

Langley Field, Virginia, May 12 and 13, 1954. 

Davis, Don D. , Jr.: Chapter 21, Handbook of Noise Control. Acoustical 
Filters and Mufflers, December 1955. 

Fricke, W.; Bissell, J. R.; Bamberg, N. T.; and Martina, C. K. : 

Analytical and Experimental Studies of Sound Pressures on Ducted 
Propellers. NASA CR-66270, December 1966. 

Cawthorn, Jinny M. ; Morris, Garland J.; and Hayes, Clyde: Measurement 
of Performance, Inlet Flow Characteristics, and Radiated Noise for 
a Turbojet Engine Having Choked Inlet Flow. NASA TN D-3929, 

May 1967. 

Marsh, A. H. : Study of Acoustical Treatments for Jet-Engine Nacelles. 

Jour. Acous. Soc. of Amer. , vol. 43, no. 5, May 1968. 

Marsh, A. H. ; Elias, I.; Hoene, J. C.; and Frasca, R. L.: A Study of 
Turbofan Engine Compressor Noise Suppression Techniques. NASA 
CR-1056, June 1968. 

Chestnutt, David: Noise Reduction by Means of Inlet-Guide-Vane Choking 
In an Axial-Flow Compressor. NASA TN D-4682, July 1968. 

Cimerol, J. J.; Erickson, A. R.; and Fisher, J. I.: - Investigation of the 
Properties of Fiber Metal Acoustical Materials. NASA CR-66643, 

September 1968. 

Watson, H. A., Jr.; Thompson, J. D.; and Rucker, Carl E.: Structural and 
Environmental Studies of Acoustical Duct-Lining Materials. Presented 
at Conference on Progress of NASA Research Relating to Noise Alleviation 
of Large Subsonic Jet Aircraft, Langley, October 8-10, 1968. NASA SP-189. 

Zorumski, William E.; and Parrott, Tony L.: Nonlinear Acoustic Theory for 
Thin Porous Sheets. Presented at Conference on Progress of NASA 
Research Relating to Noise Alleviation of Large Subsonic Jet Aircraft, 
Langley, October 8-10, 1968. NASA SP-189. 
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Chestnutt, David; and Crigler, John L.: Potential of Inlet-Guide-Vane 
Confi^raticm for Inlet Noise Reduction. Conference on Noise 
Alleviation of Lar^e Subsonic Jet Aircraft, Langley Research Center, 
October 8-10, 1968. NASA SP-189. 

Chestnutt, David: Jet Engine Inlet Noise Control. Sound and Vibration, 
vol. 2, no. 12, December 1968, pp. 10-14. 

Arnold, Lee; and SlutsKy, Simon: Attenuation of Plane Waves of Sound by 
Suspension of Resonating Particles. Presented at Basic Aerodynamic 
Noise Research Conference, NASA Headquarters, Washington, D.C., 

July 14 and 15. 1969. NASA SP-207. 

Plunblee, Harf'y E.: Effect of Duct Heating on Jet and Fan Noise. 

Presented at Basic Aerodynamic Noise Research Conference, fWSA 
Headquarters, Washington, D.C., July 14 ami 15, 1969. NASA SP-207. 

Lansing, Dor, aid L.: The Exact Solution for the Radiation of Sound from a 
Semi-Infinite Circular Duct with an Application to Fan and Coi^jressor 
Noise. Presented at NASA Symposium on Analytical Ifethods in Aircraft 
Aerodynamics, An»s Research Center, October 28-30, 1969. NASA SP-228. 

Chestnutt, David; and Clark, Lorenzo R. : Effects of Inlet-Guide-Vane 
Configuration and Relative Blade Velocity on Noise fran Axial-Flow 
Compressors. NASA TN D-5507, February 1970. 

Zorumski, William E.: Acoustic Scattering by a Porous Elliptic Cylinder 
with Nonlinear Resistance. Ph.D. Thesis, Virginia Polytechnic 
Institute, rlarch 1970. 

Marino, Peter A., Jr.: Sound Absorption in Acoustically Treated Ducts 
in the Presence of Oblique Waves. NASA CR-66968, June 1970. 

Brown, David; Investigation of the Influence of Duct-Mounted Helmholtz 
Resonators on the Sound Field of a Model Ducted Propeller. 

NASA CR-1653, September 1970. 

Pendley, Robert E.; and Marsh, Alan H.; Investigation of DC-8 Nacelle 
Modifications to Reduce Fan-Compressor Noise in Airport Communities. 
Pa'"t I - Summary of Program Results. NASA CR-1705, December 1970. 

Marsh, Aian H.; Frasca, R. L.; Gordon, D. K. ; Henry, C. A.; Laurie, G. L.; 
and Kair'ei, L. T. : Investigation of DC-8 Nacelle Modifications to 
Reduce Tan-Compressor Noise in Airport Communities. Part II - 
Design Studies and Duct-Lining Investigations. NASA CR-1706, 

December 1970. 

Manhart, J. Kenneth; Campbell, 0. A.; Henry, C. A.; and Lowder, E. M. : 
Investigation of OC-8 Nacelle Modifications to Reduce Fan-Compressor 
Noise in Airport Comnunities. Part III - Static Tests of Noise » 
Suppressor Configurations. NASA CR-1707, December 1970. 

Zwieback, E. L.; Lowder, E. M. ; Ilkcagla, E. A.; Andresen, H.; Henry, C. 

A.; Marsh, Alan H.; Gordon, D. K. ; Cleveland, N. L.; Investigation 
of DC-8 Nacelle ^todifications to Reduce Fan-Compressor Noise in 
Airport Communities. Part IV - Flight Acoustical and Performance 
Evaluations. NASA CR-1708, December 1970. 
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Mahllon, H. 0.; Gabbay, Ellis J.; Ferry, 6. B. , Jr.; and Cleveland, N. L.: 
Investigation of DC-8 Nacelle itodlflcatlons to Reduce Fan-Compressor 
Itoise In Airport Communities. Part V - Economic Implications of 
Retrofit. NASA CR-1709, December 1970. 

Langdon, Lav#rence E.; Gabriel, Richard F.; and Harsh, Alan H.: 

Investigation of OC-8 Nacelle Hodificatlons to Reduce Fan-C(Mipressor 
Noise in Airport Communities. Part VI - Psychoacoustic Evaluation. 
NASA CR-1710, December 1970. 

Anon.: Study and Development of Turbofan Nccelle Modifications to 

Minimize Fan-Compressor Noise Radiation. Vol. II - Acoustic Lining 
Development. NASA CR-1712, 1971. 

Anon.: Study and Developn«nt of Turbofan Nacelle Modifications to 

Minimize Fan- Compressor Noise Radiation. Vol. Ill - Concept Studies 
and Ground Tests. NASA CR-1713, 1971. 

Anon.: Study and Development of Turbofan ftocelle Modifications to 

Minimize Fan-Compressor Noise Radiation. Vol. IV - Fllghtwrthy 
Nacelle Development. NASA CR-1714, 1971. 

Anon.: Study and Develofxnent of Turtwfan Nacelle Modifications to 

Minimize Fan-Compressor Noise Radiation. Vol- V - Sonic Inlet 
Development. N'iSA CR-1715, 1971. 

Anon.: Study and Develofmient of Turbofan Nacelle ftodl^ications to 
Minimize Fan-Compressor Noise Radiation. Vol. VI - Econanic 
Studies. NASA CR-1716, 1971. 

Anon.: Study and Development of Turbofan Nacelle Modifications to 
Minimize Fan-Compressor Noise Radiation. Vol. VII - Subjective 
Evaluation Tests. NASA CR-1717, 1971. 

Anon.: Study and Development of Turbofan Nacelle ftodifications to 
Minimize Fan-Compressor Noise Radiation. Vol. I - Program 
Summary. NASA CR-1711, 1971. 

Chestnutt, David; Hubbard, Harvey H. ; and Feiler, Charles E.: Trends in 
Noise Control for Aircraft Gas Turbine Power Plants. Conference on 
Aircraft Safety and Operating Problems, Langley Research Center, 

NASA SP-270, M«y 1971. 

Zorumski, William E.; and Parrott, Tony L.: Nonlinea’* Acoustic Theory 
for Rigid Porous Materials. NASA TN D-6196, June 1971. 

Hayden, R. E.: Noise Generation by Duct Elements in Low Speed Air 

Flows. Proceedings of Purdue Noise Control Conference, Lafayette, 
Indiana, July 14-16, 1971. 

McDaniel, 0. H.: Performance of Absorptive Duct Liners in the Presence 

of Spinning Modes. Proceedings of Purdue Noise Control Conference, 
Lafayette, Indiana, July 14-16, 1971. 
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Oslac, M. J.: The Use of the Spinning >tode Synthesizer for Studying 
Complex Modes In Ducts of Varying Cross Sections. Proceedings 
of Purdue Noise Control Conference, Lafayette, Indiana, July 14-16, 
1971. 

Zorumskl, William E.: Acoustic Scattering and Absorption by a Rigid 
Porous Elliptic Cylindrical Shell. NASA TN D-6340, August 1971. 

Hilton, David A.; Pegg, Robert 0.; Parrott, Tony L.; and Alfredson, 

Robin J.: Evaluation of the Noise Reduction of Tw Exhaust Muffler 

Configurations for the H-13 Helicopter. LWP No. 984, August 1971. 

Drischler, Joseph A.: Analytic Studies of Sound Pressures Inside the 
Duct of Ducted Propellers. NASA TN D-6345, September 1971. 

Chestnutt, David; and Clark, Lorenzo R.; Noise Reduction by Means of 
Variable Geometry Inlet Guide Vanes in a Cascade Apparatus. 

NASA TM X-2392, October 1971. 

Budoff, Marvin; and Zorumski, W. E.: Flow Resistance of Perforated 
Plates in Tangential Flow. NASA TM X-2361, October 1971. 

Barna, P.S. : Measuren^r.ts of Flow Resistance of Various Resonator 

Orifice Configurations (Phase I). NASA CR (Contract NASI -9434), 1972. 

Heller, Hanno H.; and Widnall, Sheila E.: The Role of Fluctuating Forces 
in the Generation of Compressor Noise. NASA CR-2021, 1972. 

Soffel , Ajthur R. ; and Morrow, Paul F.: Investigation of the Tone-Burst 

Tube for Duct Lining Attenuation Measurement. NAC.'» CR-112031, 1972. 

Holm, Raymond 6.; and Zorumski, William E.: Acoustics Radiation Patterns 
for t Source in a Hard-Walled Unflanged Circular Duct. NASA TN 
D-7360, 1973. 

Zorumski, William h.: Acoustic Impedance of Curved Multilayered Duct 
Liners. NASA TN D-7277, 1973. 

Harrington, Walter W.t Design and Developiro^nt of an Automatic Control 
System for the In-Duct Cancellation of Spinning Modes of Sound. 

NASA CR-132317, 1973. 

Lowson, M. V.; and Baskaran, S.: Propagation of Sound in Elliptic Ducts. 

NASA CR-1 32307. 1973. 
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Plumblee, H. E.; Dean, P. O.i Kynne, G. A.i and Burrin R. H.: SourKl 
Propgation in and Radiation Fr«B Rustically Lined Flow Ducts; 

A CMiparison of Experiiwnt and Theory. JWSA CR-2305, 1973. 

Seiner, John; and Reethof, Gerhard: Design and Develo(»»nt of the 
Spinning Mode SynthesUer. IttSA CR-2260, 1973. 

Lansing, Donald L.; and Zortanskl, Mllllam E.: Effects of Wall Admittance 
Changes on Duct Transmission and Radiation of Sound. Journal of 
Sound and Vibration, vol, 27, no. 1, March 1973. 

Nayfeh, A. H.; and Zorumski, W. C.: The Acoustics of Aircraft Ei^ine- 
Duct Systems. Proceedings of the CASI/AIAA Aeronautical Meeting, 
October 1973. 

Parrott, Tony L.; An Improved Itethod for Design of Expansion-Chamber 
Mifflers with Application to an Operational Helicopter. NASA 
TN D-73M, October 1973. 

Parrott, Tony L.: Propagation of SouikI Throt^h Thermal Gradients Along 
the Axis of a Quartz Tube. MS Thesis, aW, ifcishington, DC,’ 1973. 

Zortffiiskl, William E.: Generalized Radiation Impedance and Termination 
Reflection Coefficients of Circular and Annular Ducti. Journal 
of Acoustical Society of America, vol. 54, no. 6, 1573, pp. 1433-1844. 

Nayfeh, A. H. and Tellonis, D. P.: Acoustic Propgation In Ducts with 
Varying Cross Sections. Journal of Acoustical Society of An«r1ca, 
vol. 54, 1973, pp. ,1654-1660. 

Nayfeh, A. H.: Effect of the Acoustic Boundary Layer on the Wave 

Propagation in Ducts. Journal of Acoustical Society of America, 
vol. 54, 1973, pp. 1737-1742. 

Nayfeh, A. H.; Tellonis, D. P.; Lekoudls, S. H. : Acoustic Propagation 
in Ducts with Varying Cross Sections and Sheared Mean Flow. 

AIAA Paper No. 73-1008, 1973. 

Nayfeh, A. H.; and Tellonis, D. P.: Algebraically Growing Waves in Ducts 
with Sheared Mean Flow. Journal of Acoustical Society of America, 
vol. 55, 1974, pp. 16-18. 

Nayfeh, A. H.; Sound Waves in Two-Dimensional Ducts with Sinusoidal 
Walls. Journal of Acoustical Society of America, vol. 55, 1974, 
pp. 768-770. 

Nayfeh, A. H.; and Tsai, M. S.: Nonlinear Acoustic Propagation in 

Two-Dimensional Ducts. Journal of Acoustical Society of America, 
vol. 55, 1974, pp. 1166-1172. 

Nayfeh, A. H.; Kaiser, J. E.; and Shaker, B. S.: Effect of Mean-Velocity 
Profile Shapes on Sound Transmission through Tv«-Dimens1onal Ducts. 
Journal of Sound and Vibration, vol. 34, 1974, pp. 413-423. 

Zorwnski, William E.; and Mason, Jean P.: Multiple Eigenvalues of Sound- 
Absorbing Circular and Angular Ducts. Journal of the Acoustical 
Society of Nmria. June 1974. 



Nayfeh, A. H.; and Sun, J.: Effect of Transverse Velocity and Temperature 9 
Gradients on Sound Attenuation in Two-Dimensional Ducts. Journal 
of Sound and Vibration, vol. 34, 1974, pp. 505-517. 

Nayfeh, A H.; Sun, J.i and Telionis, D. P.: Effect of Bulk-Reacting 

Liners on Wave Propagation in Ducts. AIAA Journal, vol. 12, 

1974, pp. 838-843. 

Clark, T. L.; Ganz, U. W. ; Graf, G. A.; and Hestall, J. S.: Analytic 

Models of Ducted Turbomachinery Tone Noise Sources - Vol. I: Analysis. 
NASA CR- 132443, 1974. 

Clark, T. L.; Ganz, U. W.; Graf, G. A.; and Westall, J. S.: Analytic 
Models of Ducted Turbomachinery Tone Noise Sources - Vol. II: 

Subprogram Documentation. NASA CR-132444, 1974. 

Clark, T. L.; Ganz, U. W.; Graf, 6. A.; and Hestall, J. S.: Analytic 
ftodels of Ducted Turbomachinery Tone Noise Sources - Vol. Ill: 

Program Test Case Results. NASA CR-1 32445, 1974. 

Nayfeh, A. H.; Telionis, D. P.; and Kaiser, J. E.: Transmission of 
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II. PROPAGATION AND OPERATIONS 

Some of the topics covered in this section are as follows: 

Atmospheric Propagation of Sound and Shock Waves 

Absorption, Scattering, Refraction, Diffraction, and 
Reflection 

Turbulence and Wind Effects 
Aural Detection 

Noise Abatement Aircraft Operations 



13 


II. PROPAGATION AND OPERATIONS 


Regler, Arthur A- : Effectsof Distance on Airplane Noise. NACA TN 1353, 

June 1947. 

Vogeley, A- W.; Sound-Level Measurements of a Light Airplane Modified 
to Reduce Noise Reachii^ the Ground. NASA TN 1647, July 1940. 

Hubbard, H. H.: A Survey of the Airc*aft Noise Problai with Special 
Reference to its Physical Aspects. NACA TN 2701, 1952. 

Ingard, Uno: The Physics of Outdoor Sound. Proceedings of the 
Fourth Annual National Noise Abatement Symposium, Armoor Res. 

Found., 111. Inst, of Tech., Chicago, 111., 1953. 

Hubbard, H. H.: Airplane and Airport Noise. Prt)ceedings of tht 
Fourth Annual National Noise Abatement Syn^xislum, Armoor Res. 

Found., 111. Inst, of Tech., Chicago, 111., 1953. 

Franken, P. A.; A Theoretical Analysis of tl« Field of a Randcmi Noise 
Above an Infinite Plane. NACA TN 3557, 1955. 

Pridii»re-Br(»«n, Oavici C. : and Ingard, Um>: Sound Propagation into the 

Shadow Zone in a Temperature- Stratified Atmosphere Above a Plane 
Boundary. NACA TN 3494, (ktober 1955. 

Priebrorp- Brown, David C.; and Ingard, Uno: Tentative Nettod for 

Calculation of the Sound Field About a Source Over Ground Considering 
Diffraction and Scattering into Shadow Zones. NACA TN 3779, 

September 1956. 

Pridmore-Brown, David C.: Propagation of Sound into Hind-Created 

Shadow Zone. N.ACA TM 57B25, April 22, 1957. 

Hubbard, Harvey H.; and ^L:qlieri, Domenic J. : An Investigation of Some 
Phenomena Relating to Aural Detection of Airplanes. NACA TN 4337, 
September 1958. 

Hubbard, H. H.. Noise Problems Associated with Ground Operations of 
Jet Aircraft. NASA Memo 3-5-59L, March 1959. 

Hubbard, H. H.; ana Maglieri, 0. J.: Some Noise Problems of the 
Supersonic Transport. The Supersonic Transport — A Technical 
Summary by the Staff of the Langley Research Center. NASA TN 
D-423, June 1960. 

Hilton, u. A.: Mayes, H. H.; and Hubbard, H. H. : Noise Considerations 
for Manned Reentry Vehicles. NASA TN D-450, September 1960. 



u 


Lym. Richard H.; Diffusion of Smimi Waves In a Turbulent Ataospbev^. 

NASA TN D-456. September 1960. 

Hubbard, H. H.; and Maglierl, D. J.: Noise Considerations for Future 
Wanned Aircraft. Compilation of tap«^s on the Future of Wanned 
Wilitary Aircraft, by the Staff of NASA. NASA TW X-420, 

October 1960. 

Waglleri, D. J.; Hilton, D. A.; and MiUianl, H. H. : Noise Cmisideratlons 
in the Design and Operation of V/STOL Aircraft. NASA TN D-736, 

April 1961. 

Hubbard, H. : and Waglierl, 0. J.: Noise Ccmsideratlons In the Design 
and Operation of the Supersmic Tran^rt. Itolse Ccmtrol, wl. 7, 
no. 4, July-August 1961. 

Hilton, D. A.; Hayes, W. H.; ami Harctesty, C. A.: lii-Flfght Noise 
Measurenents for Three Proj«:t Itarcin^y ¥eh1c1es. MSA TN D-997, 

January 1962. 

Wayes, W. H.; and Edge, P. W., Jr.: Noise Neasiramte During Captive 
and ljunch Firings of a Large Rocket P o w ered Vi^lcle. MM 
TN D-1502, November 1962. 

Hilton, 0. A.; Bracalante, E. H.; and Hubbaid, H. H.r In-Hlght 
Aerodynamic Noise Measurements a Sccnit Laum:n Vehicle. 

NASA TN 0-1818, July 1963. 

Cawthorn, J. H. ; and Waglierl, D. J.: Engine and Boundary-Layer Noise 
Considerations. Pn^eedlr^s of (kxifereice on Mpersonlc- 
Transport Feasibility Studies and Supporting Research, Septe^^ 17-19, 
1963. NASA TH X-905, 1963. 

Waglierl, D. J.; Ritchie, V. S.; and Bryant, J. F., Jr.: In-Flight 

Flow-Field Measurm.nts Above ami Below a Bort^r Aircraft for 
Mach Numbers 1.4 to 1.69. NASA TH 0-1968, (k:tober 1963. 

Hilton, D. A.; Huckel. V.; Steiner, R.; and Waglierl, D. J.: Sonic-Boom 

Exposures During Oklahoma City Coamunlty Response Studies for the 
Period February Through May 1964. LHP No. 20, July 1, 1964. 

(Superseded by NASA TN D-2539, December 1964.) 

Hilton, D. A.; Copeland, W. L.j and Dibble, A. C.: Measurements of 
Noise Produced by a BAC-111-400 Series Turbofan Transport Airplane 
During Takeoff-CI layout Operatitms. LHP No. 211, April 20, 1966. 

Hilton, 0. A.; Dibble, A. C.; and Copelaml. H. L.: Measurei^ts of 
Noise Produced by a Boeing 727 Turbofan Transport Airplane During 
Takeoff-Cllmbout Operations. Uff NO. 214, April 20, 1966. 

Schaefer, William T., Jr.; and Copelaml, Hill 1am L.: Noise Abatement 
Approach Flight Test Investigation of a Convair 880M Airplane. 

LHP No. 305, October 1066. 

Connor, Andrew B.; Hilton, David A.; Cof^land, W. Latham; and Clark, 

Lorenzo R.: Noise Characteristics of the 0-1 Airplane and Soire 
Approaches to Noise Reduction. LHP No. 313, October 1966. 



15 


Copeland* U. Latham; Hilton, David A.; Huckel, Vera; Dibble, Andrew C.; 
Naglieri, Don^r.ic J.: Noise Neasurement Evaluations of Various 
Takeoff-Climbout Profiles of a Four-Engine Turbojet Transport 
Airplane. NASA TN D-3715, December 1%6. (Supersedes LWP No. 206, 

April 6, 1966.) 

Hilton, D. A.; Connor, A. B. ; Copeland. W. C.; and Dibble, A. C., Jr.: 

Noise Reduction Studies for the 0^-1 Airplane. LWP No. 362, 

February 8, 1967. (Superseded by N’lSA TH X-72639, January 1975.) 

Fran^en, Peter, A ; and Bishop, Dwighc E.: The Propagation of Sound Fran 
Airpo Ground Operations. NASA CR-767, Hay 1967. 

Connor, Andrew 3.; Hilton, David A.; and Dingeldein, Richard C. : Noise 

Reduction Studies for the Cessna Model 337 (0-2) Airplane. LWP No. 4(B, 
May 10, 1967. (Superseded by NASA TM X-72641, January 1975.) 

Hilton, David A.; Connor, Andrew B.; and Hubbai'd, Harvey H.: Noise 

Reduction Studies for the A-6 Airplane. Ll^ No. 409, ftey 11, 1967. 
(Superseded by NASA TM X-72643, April 1975.) 

Hilton, David A.; Connor, A. B.; Hubbard, H. H.; and Dingledein, R. C.: 

Noise Reduction Studies for the U-10 Airplane. LWP No. 386, 1967. 
(Superseded by NASA TM X-72640, April 1975.) 

Dingeldein, R. C.; Connor, A. B ; and Hilton, D. A.: Noise Reduction 
Studies of Several Aircraft to Reduce Their Aural Detection 
Distance. LWP No. 432, June '967. (Superseded by NASA TM X-72644, 
January 1975.) 

Lee, Robert; Farrell, James; Henry, George; and Lowe, Albert: Procedure 

for Estimating the Effects of Design and Operational Characteristics 
of Jet Aircraft on Ground Noise. NASA CR-1053, June 1968. 

Findley, Donald S..- Comparison of Measured and Calculated Aircraft 

Lift Generuced Pressures. LWP No. 653, August 29, 1968. (Superseded 
by NASA TM ,''-72707, June 1975.) 

Bishop, Dwight E.; and Franken, Peter A.: Propagation of Sound From 

Airport Ground Operations. Presented at Conference on Progress 
of NASA Research Relating to Noise Alleviation of Large Subsonic 
Jet Aircraft, Langley, October 8-10, 1968. NASA SP-189. 

Copeland, W. Latham: Two Methods of Evaluating Cllmbout Noise. 

Presented at Conference on Progress of NASA Research Relating 
to Noise Alleviation of Large Subsonic Jet Aircraft, Langley, 

October 8-10, 1968. NASA SP-189. 

Farrell, James H.: Procedures for Estimating the Effects of Design and 
Operational Characteristics of Jet Aircraft on Ground Noise. 

Presented at Conference cn Progress of NASA Research Relating to 
Noise Alleviation of Large Subsonic Jet Aircraft, Langley, 

October 8-10, 1968. NASA SP-189. 



16 


Hilton, David A.; and Henderson, Herbert R.: Variability In Airplane 
Noise Measurements. Presented at Conference on Progress of NASA 
Research Relating to Noise Alleviation of Large Subsonic Jet 
Aircraft, Langley, October 8-10, 1^. NASA SP-189. 

Hilton, David A.; Henuerson, Herbert R.; Dibble, Andrew C. , Jr.; 

Mason, Jean; and Magllerl, Domenlc J.: Ground Noise Measur^ents 
During Landing and Takeoff Operations of the McDonnell -Douglas 
188 (Breguet 941) STOL Airplane. LWP No. 741, April 18. 1969. 
(Superseded by NASA TN D-6^6, 0ecead>er 1971.) 

Hilton, David A.; Henderson, Hert^rt R.; ami Lawton, Ben U. : Grouml 
Noise Measurement During Static “’d Flyby Operations of the 
Cessna 02T Turbine Powered Aircraft. LHP Ito. 760, June 12, 1969. 
(Superseded by NASA TM X-72642, Jamiary 1975.) 

(>iigley, Hervey C.; Snyder, C. Thoeas; Fry, Enaett B.; Power, Leo J.; 
Innis, Robert C. ; and Copeland. H. Latham: Flight and Sinuletlon 
Investigation of ItetNxIs for Ii^lenenting Itolse-Abateasit Landing 

Ap;,roaches. NASA TN D-5781, May 1970. 

Gibson, Frederick W. : kteasuren^nt of the Effect of Air Bubbles on the 
Speed of Sound In Water. J. /k:ous. Soc. Awer., vol. 48, no. 5 
(Part 2), November 1970, pp. 1195-1197. 

Bishop, Dwight E.*. Variability of Fl^ver (toise Measures for Refuted 
Flights of Turbojet and Piston Engine Transport Aircraft. 

WISA CR-1752, March 1971. 

Marotl, Lewis A.; and Gibbert, Gerald 8.: An Experimental Stody of 
Noise Attenuation by Liquid Injection. NASA CR-111905, 

March 1971 , 

Copeland, W. Latham; and Clark, Lorenzo R.: Noise ^surements for 
a Three- triqine Turbofan Transport Airplane During Cliirdwut ami 
Landing Approach Operations. NASA TN D-6137, May 1971. 

Bishop, Dwioht E.; Simpson, Myles A.; and Chang, David; Experimental 
Atnoiphenc Absorption Values from Aircraft Flyover Noise Signals. 
NASA CR-1751, June 1971. 

Hilton, David A.; Henderson, Herbert R.; and Magllerl. Domenic J.; 
Ground *k)1se Measurements During Landing, Takeoff, and Flyby 
Operations of a four-Engine Turbopropeller STOL Airplane. 

NASA TN 0-6486, December 1971. 

Chang, David T.: Some Analyses of the Variability of Atmospheric 
Parameters at Low Altitude Significant for Aircraft Noise 
Propaoction. NASA CR-1945, January 1972. 

Hayes, Wallace D.; and Runyan, Harry L.: Sonic Botxn Propagation 
Through a Stratified Atmosphere. J. Acous. Soc. Amer. , vjI. 5, 
no. 2 (part 3), ^^ebruary 1972, pp. 695-701. 



17 


Hardin, Jay C.: Theoretical Analysis of Rough Surface Shadowing from 
Point Source Radiation. J. Acous. Soc. Amer., vol. 52, no. 2 
(part 2), July 1972, pp. 227-233. 

Gruschka, H. D.: On the Role of the Radiation Directivity In Noise 
Reduction for STOL Aircraft. Proceedings of INTER NOISE 72, 
Washington, D. C. , October 4-6, 1972. 

Hubbard, Harvey H.; Chestnutt, ..-vld; and Maglieri, Domenic J.: Noise 
Control Technology for Jet Powered STOL Vehicles. Proceedings of 
the Vlllth International Council of Aeronautical Sciences Congress, 
August 1972. 

Pierce, A. 0.; and Maglieri, D. J.: Effects of Atmospheric Irregularities 
on Sonic-Boom Propagation. J. Acous. Soc. Amer., vol 51, no. 2 
(part 3), February 1972, pp. 702-721. 

Parrott, T. L.: An Improved Method for Design of Expansion Chattier 
Mufflers with Application to an Operational Helicopter. NASA 
TN D-7309, 1973. 

Schorling, Michael: A Nonlinear Theory for Sonic-Boom Calculations 
in a Stratified Atmosphere. NASA TN D-7105, 1973. 

Smith, Wayne Farrior: Investigation of the Statistics of Pure Tone 

Sound Power Injection from Low Frequency, Finite Sized Sources 
in a Reverberant Room. NASA CR-132279, 1973. 

Cawthorn, Jimmy M. ; and Brown, Christine G.: Effect of Advanced 
Aircraft Noise Reduction Technique on the 1990 Projected Noise 
Environment Around Patrick Henry Airport. NASA TM X-71953, 

1974. 

Hilton, David A.; and Pegg, Robert J.: The Noise Envirorwient of a 
School Classroom Due to the Operation of Utility Helicopters. 

NASA TM X-71957, 1974. 

Connor, Andrew B.; Copeland, William L.; and Fulbright, Danny C.: 

Low Altitude Temperature and Humidity Profile Data for Application 
to Aircraft Noise Propagation. NASA TN D-7975, 1975. 

Kasper, Peter K. ; Pappa, Richard S.; Keefe, Laurence R.; and Sutherland, 
Louis C.: A Study of Air-to-Ground Sound Propagation Using an Instru- 
mented Meteorological Tower. NASA CR-2617, 1975. (NASl-12841, Wyle 

Laboratories) 



13 


Chow, P. L.; Liu, C. H.; and Maestrello, L.: Scattering of Coherent 

Sound Waves by Atmospheric Turbulence. Presented at the AIAA 
Second Aeroacoustics Specialists Meeting, March 1975. Preprint 
No. 75-545. 

Hosier, Robert N.; and Hilton, David A.: Some Effects of the Atmosphere 
and Microphone Placement on Aircraft Flyover Noise Measurements. 
NASA TM X-72791, 1975. 

Pierce, A. D.; and Hadden, W. J.: Noise Diffraction Around Barrier 

of Finite Acoustic Impedance. Proc. 3rd Interagency Symposium 
on University Research in Transportation Noise, November 1975, 
pp. 50-58. 


Hadden, W. J., Jr.*, Sencil, P. M. ; Videmos, R. A.; Turner, I. L.; and 
Pierce, A. D.: Effect of Variable Ground Impedance on Noise 

Propagation. Proc. 3rd Interagency Syn^)osium on University 
Research in Transportation Noise, November 1975, pp. 59-73. 

Hadden, W. J., Jr.; Videmos, R. A.; and Sencil, P. M.: Sound Reflection 

from Locally Reacting Surfaces of Finite Extent. Presetned at 
92nd Meeting of the Acoustical Society of America, 1976. 

Chow, P. L.; Liu, C. H.; and Mat,... ^llo, L.: Scattering of Coherent 

Sound Waves by Atmospheric Turbulence. AIAA Progress in Astro- 
nautics and Aeronautics, 1976, vol. 46, pp. 51-66, 1976. 

Myles, Mark M.; Ver, Istvan L.; and Henderson, Herbert R. : Outdoor Life 
Test of Acoustical Absorbing Materials. Presented at the 1976 
International Conference on Noise Control Engineering, April 
1976. 

Zuckerwar, Allan J.: Operation of a Condenser Microphone as the 

Terminal Element of a Half Wavelength Transmission Line in an 
AM Carrier System. Presented at the April 1976 Acoustical 
Society of America Meeting. 

Hilton, David A.; and Henderson, Herbert R. : The Remotely Operated 

Multiple Array Acoustic Range (ROMAAR) and its Application for 
the Measurement of Airplane Flyover Noise Footprints. Presented 
at the 92nd Meeting of the Acoustical Society of America, 

NASA TM X-73986, November 1976. 


Marsh, Alan H.: Recommended Procedures for Measuring Aircraft Noise 

and Associated Parameters. NASA CR-145187, 1977. 



19 


Ventres, C. S.; Myles, M. M.; Ver, I. L.: Measurements of the Reflection 
Factor of Flat Ground Surfaces. NASA CR-145138, 1977. 

Zuckerwar, Allan J.; and Holmes H. K. ; A Unified Acquisition System 
for Acoustic Data, NASA TN 0-8326, March 1977. 

Zuckerwar, Allan 0.: A High Temperature Wideband Pressure Transducer. 

Final Report, ODU NSG-1039, March 1977. 

Hosier, R. N.: A Comparison of Two Independent Measurements and 
Analyses of Jet Aircraft Flyover Noise. NASA TN D-8379, May 1977. 



III. ROTATING BLADE NOISE 


Some of the topic: covered in this section are as follows: 

Free and Ducted Propellers; Tilt Rotors; Main and Tail 
Rotors of Helicopters 

Noise due to Torque, Thrust, Coning, Thickness, Unsteady 
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Near- and Far-Field Noise Measurement, Analysis, Prediction, 
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Rotating Blade Induced Loads on Structures 
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V. SONIC BOOM 


Some of the topics covered in this section are as follows: 
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Effects of Vehicle Altitude, Mach Number, Size and Shape, 
Lift Distribution, Flightpath, and Acceleration 

Generation by Projectiles, Aircraft, and Spacecraft 

Ballistic Ranges, Rocket Sleds, Wind Tunnels, and Other 
Simulators 

Effects of Atmospheric Gradients, Turbulence, and Ground 
Reflections 

Lateral Spread Ground Patterns Including Super-Booms from 
Maneuvers 

Measurements and Analyses 

Responses of Buildings, Building Components, Equipment, and 
Terrain 

Loudness, Startle, Awakening and hnnoyance Responses of 
People 
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VI. AIRFLOW-SURFACE INTERACTION NOISE 


Some of the topics covered in this section arc ac follows: 

Turbulent Boundary Layers; Separated Flows; and Impinging 
Jet Flows from Upper Surface Blowing, Jet Augmented Flaps, 
an^ Externally Blown Flaps 

Noise from Airframes Including Such Components as Struts, 
Cavities, Spoilers, Flaps, and Porous Surfaces 

Free-Flight Tests and Simulation by Wind Tunnels and 
Tracked Vehicles 

Lift Induced Ground Pressures 

\ ' 

Radiated Noise, Surface Pressures, Correlation Areas, and 
Vorticity 
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VII. STRUCTURAL RESPONSE 

Some of the topics covered in this section are as follows: 

Noise and Sonic Boom Induced Responses of Panels, Beams, 
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Structures, and Acoustic Materials 
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IX. AIRCRAFT NOISE PREDICTION 


Items covered In this sectim are: 

Programs and Methodology for predicting aircraft flyover 
noise 

Technology relating to the noise qgencratlon. noise propagation 
or the effects of noise from coi^nents of flight vehicles 

Validation of prediction methods 

Key Technology Prediction Documents from NASA Research Centers 
other than Langley 
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